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ABSTRAK 
Konkrit prestasi ultra tinggi (UHPC) adalah kelas terbaru di dalarn bahan pembinaan 
yang mempunyai kekuatan yg tinngi. Pasa masa kini, penggunaan bahan kitar semula 
atau sisa produk pembinaan mempunyai potensi tinggi dan perlu diutarnakan sebagai 
bahan alternative di dalarn carnpuran konkrit. Penyelidik yang dahulu telah mengkaji 
tentang keberkesanan pergunakan tayar terpakai sebagai bahan penggantian 
konvensional dan konkrit kekuatan tinggi. Kajian sebelum ini telah mendapati serbuk-
sisa getah (micro WRP) telah digunakan sebagai penganti pasir konvensional. 
Disarnpaing itu, kajian ini juga tertumpu kepada kesan menggunakan crumb getah dan 
micro WRP aduan UHPC. Tahap gantian crumb getah dan micro WRP terdiri daripada 
10%, 20%, 30%, 40%, dan 50% daripada jumlah keseluruhan pasir yng digunakan. 
Memenuhi penggunaan crumb dan micro WRP di UPHC, sifat-sifat kebolehkerjaan dan 
kekuatan marnpatan UPHC dan satu siri UHPC memperbadankan meremahkan getah dan 
miro WRP (rubberized UHPC) telah dikajikan. Kekuatan kemarnpatan UHPC dan getah-
UHPC telah diuji selepas 7, 14 dan 28 hari dari hari pengawetan. Di sarnping itu, hasil 
kajian ini dijangka akan menghubungkait keberkesanan menggabungkan pelbagai 
peringkat crumb getah dan micro WRP dengan tertakluk kepada sifat kebolehkerjaan dan 
kekuatan marnpatan UHPC-galanya yang ada telah dikaji semula. Keputusan percubaan 
mendedahkan bahawa penubuhan crumb getah dan micro WRP ke dalarn carnpuran 
UHPC boleh menyebabkan pengurangan kebolehkerjaan dan kekuatan marnpatan. 
Dalarn kaj ian ini mendapati bahawa peningkatan peratusan crumb getah dan micro WRP 
sebagai sebahagian daripada penggantian pasir, kurangkan kebolehaliran dalarn konkrit. 
Dari permerhatian, peratusan crumb getah dan micro WRP sebagai ganti pasir tealh 
meningkat, malakala kekuatan marnpatan getah-UHPC akan berkurangan. 
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ABSTRACT 
Ultra-high performance concrete (UHPC) is a relatively new class of advanced 
construction material and has superior strength. Nowadays, the need to incorporate 
recycled or waste product as alternative materials in concrete mixture is become interests 
and great potential to be explored. Previous researches have been studied on the 
effectiveness of using recycled waste tyres as replacement materials in conventional and 
high strength concretes. In comparison with previous studies, micro-waste rubber powder 
(micro WRP) was used as fine aggregate to replace the-conventional sand. As a 
consequence, this study was focused on the effect ofusing crumb rubber and microWRP 
in UHPC mixture. The levels replacement of crumb rubber and micro WRP comprises of 
0%, 10%, 20%, 30%, 40% and 50% from the weight of fine aggregate used. To fulfil the 
utilization of crumb and micro WRP in UPHC, the workability properties and 
compressive strength of UPHC and a series of UHPC incorporating crumb rubber and 
miro WRP (rubberized-UHPC) was examined. The compressive strength of UHPC and 
rubberized-UHPC was tested for 7, 14 and 28 days of curing days. Further, the expected 
outcome of this study will correlate the effectiveness of incorporating different levels of 
crumb rubber and microWRP with subjected to the workability properties and 
compressive strength of rubberized-UHPC has been reviewed. The experiment results 
revealed that the incorporation of crumb rubber and micro WRP into UHPC mix was 
leaded to the reduction of workability and compressive strength. In this study found that 
the increasing the percentage of crumb rubber and micro WRP as partial replacement of 
sand, decrease the flowabilty of concrete. It can observed that percentage of crumb rubber 
and micro WRP as replacement of sand are increase, the compressive strength of 
rubberized are decreasing. 
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CHAPTER! 
INTRODUCTION 
1.1 Background 
Ultra high performance concrete (UHPC) is widely used throughout the high rise 
building and bridges worldwide. The UHPC is a concrete possess high durability and 
high strength when compared with those normal concrete and high-performance concrete 
(HPC). In the general, UHPC compressive strength can approach a value exceeding 100 
MPa (Kusumawardaningsiha and Fehling, 2015; Karmout, 2009). The materials that 
formulated UHPC was coarse, fine aggregate, very low amounts of water use, high 
amount of cement, silica fume, and also superplasticizer (Richard and Cheyrezy, 1995). 
To produce the UHPC is required to reduce the water/binder ratio and increase the binder 
content. The superplasticiser was introduced as chemical admixtures in the concrete 
mixture to achieve the required workability. The main problem ofUHPC is the usage of 
the fine aggregate is a lot because to produce it requirement strength. Therefore, the 
replacement materials for the UHPC concrete mixture is usually use from waste produce 
that produced by the industry. Waste recycle from by-products are important element 
because it can help to conserve natural resources and reduce the demand for valuable 
landfill space. Waste rubber is one significant waste from by-product that has been major 
concern in the world. This is because the only way to dispose the waste rubber through 
the burning process. Under this process, it can produce a harmful gas that can threat 
human health. The rubber waste has been recycled and reuse from the transforms end-of-
life tires and other post-industrial rubber into micron-scale powders. In the construction 
application, the rubber powder has been used as a replacement for fine aggregates. This 
replacement can be partial or fully replace the sand. The rubber powder is a low-cost, 
high-performance, and sustainable raw material (Lehigh Technologies, 2014). This 
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rubber powder is new technology that have been modified for it performance of hardened 
and the ductal. Therefore, the idea to produce UHPC with rubber are come out, because 
to produce the UHPC with rubber, the strength of the UHPC will looked into at other 
materials such as the amount of OPC or amount of water use. 
UHPC is a high strength concrete, to achieve the high strength the amount of 
Ordinary Portland Cement (OPC) used is higher. To cater the amount ofOPC used, Silica 
Fume (SF) was introduced in the mixture ofUHPC. This SF is an additional to the OPC 
for marinating the strength of the concrete strength. Other materials that use as 
replacement is silica fume. The silica fume is also used in the UHPC as partial substitute 
to Portland cement because the silica fume has the same characterise as Portland cement. 
Silica fume is a by-product in the carbothermic reduction of high-purity quartz with 
carbonaceous materials like coal and wood chips, in the electric arc furnaces in the 
production of silicon metal or ferrosilicon alloys. In addition. Silica fume is the most 
popular pozzolana cementitious to produce high strength concrete, due to result in lower 
porosity, permeability and bleeding when added in the concrete mixtures. The main 
results of pozzolanic reactions are: lower heat liberation and strength development; lime-
consuming activity; smaller pore size distribution. Silica fume add into Portland cement 
concrete is to improve the properties, in particular its compressive strength, bond 
strength, and abrasion resistance. 
However, in this research only focus out on the physical properties of the UHPC 
with the concrete properties with the waste produce which is rubber as aggregate 
substitutes and replacement. Therefore, in the current study, the potential and the physical 
properties of the concrete aggregates by using waste rubber as an aggregate replacement 
are to produce the new concrete that will be studied. 
1.2 Problem Statement 
Ultra-high performance concrete (UHPC), also known as reactive powder 
concrete (RPC), which is a high-strength, ductile material that combination of Portland 
cement, silica fume, quartz flour, fine silica sand, high-range water-reducing admixture 
2 
(HRWR), water, and steel or organic fibers. The main problem for UHPC is the aggregate 
used is expensive especially quartz and usage of the fine aggregate is high to produce the 
required strength. Especially quartz flour as a fine aggregate addition in the UHPC, it is 
very expensive in the market because the quartz can increase the workability of concrete 
and reducing the initial porosity of the mixture and thereby increasing the final strength. 
So replaced with fine sand with quartz but this also cause a problem due to the fine sand 
now facing a depleted resource. Therefore, the idea to replace the existing materials from 
waste by-products should be explored. 
Nowadays, more industry were build, thus a lot of waste produce were also 
produced by the industry. In order to alleviate environmental pressures and attain 
sustainability, one feasible solution is to reuse waste materials as secondary resources. In 
this regard, the concrete industry has already absorbed millions of tons of industrial by-
products that contain toxic elements (Mehta and Monteiro, 2006). 
Waste rubber is one significant waste from by-product that has been major 
concern in the world (Rashad, 2015). Waste rubber is one ofthe significant waste that 
contribute to the serious egological treat since it is not easily biodegradable (Pavithran et 
al., 2015). This is because the only way to dispose the waste rubber through the burning 
process. Under this process, it can produce a harmful gas that can threat human health. 
The rubber waste has been recycled and reuse from the transforms end-of-life tires and 
other post-industrial rubber into micron-scale powders (Lehigh Technologies, 2014). In 
the construction application, the waste rubber has been used as a replacement aggregates 
(Eldin and Senouci, 1994; Toutanji, 1996). Thus, in this study the waste rubber also used 
as a fine aggregates replacement in UHPC. 
The potential use of waste rubber, recycled from automobile industry, as fine 
aggregates in cementitious matrix in order to develop lightweight construction materials 
have been investigated (Benazzouk, et al, 2007). Form previous study, rubberized 
concrete mixes may be suitable for nonstructural purposes such as lightweight concrete 
walls, building facades, and architectural units (Khatib and Bayomy, 1999). Substantial 
works were reported on the use of polymers such as tire rubber as a replacement for 
cement, sand or aggregates in concrete mixtures (Eldin and Senouci, 1994; Khaloo, 
Dehestani; Rahmatabadi, et al 2008); these studies revealed that the addition of rubber to 
concrete enhanced the elastic behavior, while reducing the compressive strength. 
3 
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